This paper reports on an exploratory study among adolescents (N = 752) who were introduced to the emerging technology of ecogenomics for the first time. An online survey focused on their associations with the term ecogenomics, their planned informationseeking behaviors if they were to acquire information about the new technology, and their first affective responses toward ecogenomics after having read some introductory information about it. Adolescents were found to associate ecogenomics most frequently with economy. Although the Internet was the most popular medium to be used in their In recent years, new technologies such as biotechnology, stem cell research, cloning, nanotechnology and genomics were introduced into the public arena. Studies on introductions of these emerging technologies focused on how a technology was portrayed or framed in the media (e.g., Cobb, 2005; Kohring and Matthes, 2002; Kua et al., 2004; Nisbet et al., 2003), on public cognitions, attitudes, and/or affective responses toward a technology after the public was informed about it through the media (e.g., Cobb and Macoubrie, 2004; Gutteling, 2002; Horst, 2005; Lee et al., 2005; Priest, 2001; Scheufele and Lewenstein, 2005), or on both media content and public responses (e.g., Ten Eyck, 2005). These studies were conducted after the public had already acquired some knowledge about it. In some cases, such introductions led to debate or even controversy because the perceived risks or disadvantages seemed to outweigh the perceived benefits or advantages attributed to the new technology (e.g., Gutteling, 2002; Horst, 2005; Simon, 2001; Young and Matthews, 2007).
Part 2
In recent years, new technologies such as biotechnology, stem cell research, cloning, nanotechnology and genomics were introduced into the public arena. Studies on introductions of these emerging technologies focused on how a technology was portrayed or framed in the media (e.g., Cobb, 2005; Kohring and Matthes, 2002; Kua et al., 2004; Nisbet et al., 2003) , on public cognitions, attitudes, and/or affective responses toward a technology after the public was informed about it through the media (e.g., Cobb and Macoubrie, 2004; Gutteling, 2002; Horst, 2005; Lee et al., 2005; Priest, 2001; Scheufele and Lewenstein, 2005) , or on both media content and public responses (e.g., Ten Eyck, 2005) . These studies were conducted after the public had already acquired some knowledge about it. In some cases, such introductions led to debate or even controversy because the perceived risks or disadvantages seemed to outweigh the perceived benefits or advantages attributed to the new technology (e.g., Gutteling, 2002; Horst, 2005; Simon, 2001; Young and Matthews, 2007) .
This study also investigated how people respond to an emerging technology, but here the question is how people respond to the technology before it is introduced in the media and before the name of the technology is publicly known. The study focused on how people react to a new technology when they are introduced to only the (new) name of the technology for the first time. Does such an introduction lead to specific associations with existing ideas? How do people react to a new technology when they are provided with only very limited and basic introductory information about it? And, which types of information sources do people intend to use in this very early stage of the introduction when they are asked to acquire information about the new technology? This exploration of people's initial responses to a new technology may help gain more insight into origins and development of public opinion and supplements previous studies that have predominantly investigated later stages of an emerging technology's "issue cycle" (Scheufele and Lewenstein, 2005: 661) .
In the context of public understanding of science there have been many studies on public responses toward emerging technologies. One reason why these types of studies are important is the expectation that initial public attitudes and opinions are stable and resistant to later external influences of, for example, the media. Second, it is assumed that a majority of the public will develop these "emerging attitudes" without using large amounts of information about the subject. Scheufele and Lewenstein (2005) labeled this phenomenon of people collecting only as much (or as little) information about an issue as they think necessary to make a decision the "cognitive miser model of information processing" (p. 660). If people are indeed cognitive misers, it may be that attitudes and opinions that arise during this earliest stage of introduction remain unchanged as long as there is no necessity to acquire additional information. Similar to meeting people for the first time, first impressions of emerging technologies may | 47
The studies be very strong in attitude formation. Person perception research has shown that first judgments are based on very small quantities of information and that these judgments are highly resistant to successive information (e.g., Asch, 1946; Kelley, 1950) . This "first impression bias" has been shown to hold true in very different contexts (e.g., Fiske and Taylor, 1991; Lana, 1964) . If the first impression bias also holds true in the context of emerging technologies, it is worthwhile to explore when and how these first impressions take shape. The present study explores this phenomenon at the earliest stage of the issue cycle, namely at a moment that (almost) nobody had been confronted with or even heard about the new technology.
The present study
A recent development in science of which (almost) nobody has heard yet is ecogenomics. It is a spin-off field of genomics and, whereas genomics studies the genomes of single organisms, ecogenomics uses similar techniques to study ecosystems at the genetic level. In the Netherlands ecogenomics focuses on soils with the aim to unlock the genetic potential for sustainable use of ecosystems for agricultural purposes (Ecogenomics Consortium, 2007) . Although there are some websites on ecogenomics (e.g., www.ecogenomics.nl), with the exception of only a few articles in Dutch newspapers, the mass media have not yet devoted attention to ecogenomics. Therefore, it may be assumed that only very few Dutch people have been confronted with ecogenomics. In addition, it may be expected that ecogenomics is difficult to understand for people who are not educated in adhering fields of expertise such as ecology, genetics and molecular biology.
The present study explored how adolescents, aged between 12 and 18 years, respond to ecogenomics when confronted with it for the first time. Adolescents were chosen, because they are continuously exposed to new information, both in and out of school. Also, they are expected to be open to using various (new) media to inform themselves as their media habits are still developing. Additionally, whereas adults may base attitudes on pre-existing knowledge and previous experiences, adolescents may be expected to have less well established frames of reference. The present study investigated first associations with ecogenomics, the types of information sources adolescents intended to use when they were requested to acquire information about ecogenomics, affective responses to ecogenomics after they had read basic information about it, and the extent to which information sources about science are used and trusted. ceived an invitation to participate in an online survey about new scientific developments through e-mail. The response rate was 28.4 percent, which meant that 752 adolescents aged between 12 and 18 years (M = 15.55) participated in the study (67.9 percent female and 32.1 percent male). To be able to conduct exploratory analyses with subgroups the sample was subdivided on the basis of gender, age, and educational level. Age subgroups were formed by dividing the sample into three almost equally sized groups of "youngest" adolescents aged from 12 through 14 years (comprising 32.0 percent of the sample), "middle age" adolescents aged 15 or 16 years (32.6 percent), and "oldest" adolescents of 17 or 18 years old (35.4 percent). According to the division of the two main educational levels used in Dutch secondary schools, 23.9 percent of the sample was in VMBO (pre-vocational education) which was labeled the "low" educational level, and 76.1 percent was in HAVO/VWO (general senior/pre-university education) which was labeled the "high" educational level.
Survey
The survey used open-and closed-ended questions. Adolescents were first asked to indicate whether they were familiar with the term ecogenomics, what their first associations were, and how they planned to search for information about the subject. Then they read a short introductory text (176 words). The text provided information on: ecogenomics as a very recent development in science that had not previously been introduced to the general public, the context in which research on ecogenomics was conducted (indicating its relation to molecular biology, biotechnology, ecology, and soil-and environmental sciences), the focus on functions of genes in the context of ecosystems, and the research focus in the Netherlands-namely soils and possible applications such as soil-specific fertilizers and measurement instruments for soil pollution. This text was checked by an expert in ecogenomics, a science journalist and two communication scientists to ensure legibility and neutrality in language and tone. After reading this text, the adolescents were asked about their initial affective responses toward ecogenomics. The survey concluded by asking which information sources about science were used and trusted.
Measures

Familiarity with ecogenomics
Adolescents' familiarity with ecogenomics was measured using a closed-ended question ("yes" or "no") that asked if they had previously heard or read about it. Adolescents who indicated they were familiar with ecogenomics were also asked to report the source through which they had received information. This second question was open-ended and answers were recoded into 12 categories comprising seven non-human sources (books, brochures, Internet, magazines, newspapers, radio, and television) and five human sources (acquaintances, family, friends, science communication professionals, and teachers). The inter-coder reliability of this categorization was 98.9 percent. Categoriza-
tion of all open-ended questions was performed by a coder (all data) and an additional independent coder (10 percent of the data).
First associations with ecogenomics
Adolescents' first associations with ecogenomics were measured by asking them to fill in four words they associated with the term. Answers were categorized into seven categories: "biology," "economy," "education," "technology," "environment/ecology," "other," and "don't know." Inter-coder reliability was 89.7 percent for first, 80.4 percent for second, 84.5 percent for third, and 82.5 percent for fourth word associations.
Definition of ecogenomics
Adolescents were asked to try to come up with a description or definition for ecogenomics. Definitions were coded as "correct" if they contained one or more elements, namely a) genetics, b) ecology, c) scientific research/gaining knowledge, and d) applications/ tools. The inter-coder reliability of the categorization was 84.5 percent. Definitions were coded as "incorrect" if they did not contain any of these four elements.
Planned information-seeking behavior
Adolescents were asked to describe their planned strategy if they were to search for information about ecogenomics. Answers were recoded and categorized by making distinctions between a) the number and b) the types of sources. The number of sources was categorized as "one," "two," or "three or more" information sources. Inter-coder reliability was 99.0 percent. The categorization of the types of sources was identical to the one used to categorize sources from which informants had heard about ecogenomics (see Familiarity with ecogenomics). Inter-coder reliabilities were 100 percent for the first information source, 91.6 percent for the second, and 95.9 percent for the third. 
Affective responses toward ecogenomics
After having read the introductory text about ecogenomics the adolescents were asked to report the degree (ranging from 1 "not at all" to 5 "very strongly") to which they had experienced, or were experiencing, nine basic emotions using an instrument based on the works of Plutchik (1980) and Ruiter et al. (2001 Ruiter et al. ( , 2003 . Cronbach's alpha was .82.
General use of and trust in information sources
Finally, adolescents were asked to report to which degree they generally use and trust each of 12 sources (the same list as under Familiarity and Planned information-seeking behavior) for information about science (respectively, 1 "not at all," 2 "sometimes," or 3 "often" and 1 "not at all," 2 " a little," 3 "a lot").
Analyses
Analyses to determine differences between subgroups were performed with a confidence level of 99 percent instead of the more common 95 percent because otherwise comparisons in the rather large sample would almost always lead to significant findings. Only when differences between subgroups were statistically significant were they reported in the Results section.
Results
Familiarity with ecogenomics
The term ecogenomics was unfamiliar among 91.9 percent of the adolescents. Of the 61 adolescents who indicated having previously heard or read about ecogenomics, 18.0 percent could not indicate through which source they had received the information and 18.0 percent indicated they had read about ecogenomics on the Internet. Other sources relatively frequently mentioned were television (14.8 percent), newspapers (13.1 percent), magazines (6.6 percent), and friends (4.9 percent). There were no differences between subgroups.
First associations with ecogenomics
Adolescents most frequently reported associations with words related to "economy" (62.7 percent). Adolescents associated ecogenomics also with words related to "biology," "education," "environment/ecology," and "technology" (see Table 1 ). Analyses to investigate differences between subgroups were performed only for the first word provided because these associations were considered to represent primary associations with ecogenomics. There were no differences between subgroups, but adolescents who were familiar with ecogenomics were found to associate ecogenomics more frequently with biology related words (30.8 percent) and less frequently with economyrelated words (40.4 percent) than adolescents who were unfamiliar with the term (12.6 percent and 62.7 percent respectively) (Chi-square = 31.26; df = 7; p = .000).
Definition of ecogenomics
A total of 58.8 percent of the adolescents could not provide a (partly) correct definition; most in this group provided an economy-related description of ecogenomics. Of the remaining adolescents (N = 310), only 1.6 percent provided a definition that included all four elements of the definition provided by the Ecogenomics Consortium. The rest provided partly correct definitions with at least one correct element referring to ecology (59.7 percent), scientific research/gaining knowledge (47.1 percent), applications/tools (26.5 percent) and/or genetics (21.6 percent). Of course, inclusion of an element did not mean that ecogenomics was completely understood, but it was considered as an indicator of "some" understanding.
The oldest adolescents provided a (partly) correct definition more frequently (55.4 percent) than those in the middle (38.2 percent) (Chi-square = 14.22; df = 1; p = .000) and youngest age group (37.3 percent) (Chi-square = 15.52; df = 1; p = .000). Adolescents from the high educational level provided a correct definition more frequently (49.0 percent) than adolescents in the low educational level (26.4 percent) (Chi-square = 25.28; df = 1; p = .000).
Part 2
Planned information-seeking behavior
The majority of adolescents (53.6 percent) indicated they would use only one information source; 26.5 percent reported two, and 11.3 percent three or more sources.
Female adolescents reported more extensive plans for information seeking than male adolescents (Chi-square = 21.83; df = 2; p = .000): 15.6 percent of the females reported they would use three or more information sources (versus 5.6 percent of the males), 31.1 percent mentioned two sources (versus 24.1 percent), and 53.3 percent one source (versus 70.4 percent). Also, the youngest adolescents reported more extensive plans than the oldest adolescents (Chi-square = 14.51; df = 3; p = .002): three or more sources were reported by 15.5 percent of the youngest (versus 8.5 percent of the oldest), two by 34.2 percent (versus 25.0 percent), and one by 50.2 percent (versus 66.5 percent).
As for the types of sources, all adolescents included the Internet at one stage or another. Some 81.2 percent chose the Internet as the first information source (see Table   2 ). Of adolescents who reported only one source in their seeking behavior, 95.8 percent indicated they would use the Internet. Books and family were also mentioned as information sources, but much less frequently than the Internet. The studies
Affective responses toward ecogenomics
After reading the informative text about ecogenomics adolescents were found to generally agree with positive affective responses (agreement, gladness, hope, surprise, and relief) (M = 3.36), and disagree with negative affective responses (anger, anxiety, sadness, and fear) (M = 1.74) (see Table 3 ). Note: The answering possibilities ranged from 5 "very strongly" to 1 "not at all."
General use of and trust in information sources
Adolescents were also asked which information sources they use and trust for seeking scientific information in general. Again, the Internet was the most popular source (M = 2.90), but adolescents also reported making frequent use of human information sources, such as teachers (M = 2.49), family (M = 2.23) and science communication professionals (M = 2.16) (see Table 4 ). Note: The answers ranged from 1 "not at all" to 3 "a lot"; all correlations between use and trust for a specific medium were significant at p < .001.
The Internet was not only used frequently, but also considered trustworthy (M = 2.60), albeit somewhat less so than books, science communication professionals, and teachers (see Table 4 ). It may be noted that the top five in use and trust pertain to the same information sources, namely the Internet, teachers, science communication professionals, books, and family. For each information source, use was significantly (although sometimes not highly) positively related to trust (see the last column).
Use in sources differed between subgroups within age and educational level.
The youngest adolescents reported using books (M = 2.31), family (M = 2.36), and teachers (M = 2.58) more frequently than the oldest group (books M = 1.96; family M
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The studies communication professionals (M = 2.76) than adolescents in the low educational level (respectively, M = 2.34, M = 1.86, and M = 2.60; p's < .01).
Discussion
This study investigated the earliest stage of the introduction of ecogenomics into the public arena. In contrast with previous studies on emerging technologies in which the introduction had already taken place, our data were collected at a stage in which the subject had received almost no media attention. This claim of investigating this "earliest stage" is supported by our findings: 91.9 percent of the adolescents reported being unfamiliar with ecogenomics and of the small group claiming to have heard about ecogenomics almost one-fifth could not specify an information source. However, the results also show that this small group had somehow acquired information about ecogenomics through the media because they were somewhat better in providing "correct" associations with the term. Our finding that uninformed adolescents associated ecogenomics more frequently with economy rather than ecology or biology suggests that ecogenomics is not an intuitively understood term for adolescents.
The present study also explored how adolescents would go about seeking information about ecogenomics. Most adolescents reported they were planning to use only one information source, while only just over one-tenth indicated they would use three or more sources. In this context, most adolescents may be regarded as "cognitive misers," although it should be noted that the female and youngest adolescents were less "miserly" in their information-seeking behavior as they reported more frequently being willing to use two or three or more information sources than did the other subgroups.
Among adolescents, the Internet may be considered the most popular source for information seeking about ecogenomics. The popularity of this source was reflected in our findings that: a) all adolescents included the Internet in their plans for information seeking, b) 81.2 percent reported it as their first choice, and c) 95.8 percent of the adolescents who reported a one-source seeking strategy chose the Internet. The popularity was found to increase with age which may suggest that Internet use increases with experience and/or the idea that the medium is efficient for finding information. Of course, compared to "older" media, the Internet has facilities for information seeking that make it easier and faster to use, it provides more recent information than most other sources (e.g., books), and access at any time of the day (as compared to preset broadcasting of television and radio). It may be concluded that the Internet should also be the first choice among science communication professionals who plan to initiate communication about emerging technologies toward adolescents.
Part 2 After having read the introductory information about ecogenomics, adolescents reported positive affective responses, such as agreement and hope, more frequently than negative responses, such as anger and sadness. This finding suggests that adolescents are generally positive toward ecogenomics when confronted with it via "unframed" and "objective" information-at least as judged by experts. This finding is congruent with previous studies that showed that people who received neutral information were more optimistic and positive toward an emerging technology than the uninformed part of the public (e.g., Scheufele and Lewenstein, 2005) . However, conclusions about framing effects on affective responses on the basis of our study should be drawn with some caution. It is for example unclear to which information source adolescents attributed the introductory text about ecogenomics that we used to simulate the situation of "first contact." If it was attributed to the research team, social desirability may have affected their responses.
In the general context of looking for science information, adolescents reported using the Internet most frequently. This finding (again) suggests that adolescents prefer to search for information in an intuitive and fast manner or, as Slovic and colleagues (2004) labeled it, experientially rather than analytically. This finding also suggests that Nelkin's (1995) idea about the public's dependence on the traditional mass media for science information is not always valid for adolescents. Although the general public may still depend on traditional mass media for information about emerging technologies, our study suggests that adolescents use the Internet more frequently than traditional media. The introduction of the Internet, as well as its quick adoption by the younger part of the public, may have a strong impact on how a future public will use, select, and retrieve information about science (see also Nahl and Harada, 2004) . However, our study also showed that adolescents use and trust teachers, family and science communication professionals as information sources.
This study also had some limitations. First, although it was considered a benefit that ecogenomics had not yet received media attention since it excluded possible media effects such as framing, the fact that most adolescents were unfamiliar with the term may have made the task of answering questions in the first part of the survey difficult.
Second, whereas we introduced ecogenomics by presenting an introductory text to the adolescents, in real life people may be expected to inform themselves more actively about science issues. Third, because the response rate was rather low, the sample used in this study was not representative for the Dutch adolescent population. A main problem was that our sample contained more female than male adolescents. However, because we found few gender related differences, the unrepresentativeness of our sample with regard to gender is not a major problem.
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The studies Most differences were found between adolescents from different age categories. For example, differences in providing definitions of ecogenomics indicated that younger adolescents were less able to establish a correct frame of reference than older adolescents. The youngest adolescents, however, did report more extensive plans for information seeking than older adolescents which may indicate that the youngest adolescents were willing to actively decrease their uncertainty about ecogenomics (which they might have noticed answering the definition question). Younger adolescents also reported using and trusting human information sources (respectively teachers/family and family) more frequently than older adolescents. These differences in informationseeking behaviors between subgroups may help make science communication professionals aware that subgroups within the general public prefer their own manners of communication when confronted with emerging technologies.
In conclusion, we should realize that ecogenomics is difficult to understand for most people. As is often the case with the introduction of emerging technologies, for most people it is unlikely they will experience it at first hand with the consequence that the public will be dependent on information provided by the media. In that case, people may be expected to base attitudes primarily on initial affective responses, rather than on (existing) knowledge or (personal) experience. Ecogenomics is yet another example of how quickly science diversifies, which makes it increasingly difficult for people to stay up-to-date. Today, a basic understanding of science in general is no guarantee for public understanding of emerging technologies such as biotechnology, nanotechnology, genomics, and ecogenomics.
